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Heuristic Graph Partitioning Based on Weighted Graph Generation by Breadth-first Traversal

JIAN Dong-Yu, CHENG Yong-Li
(College of Computer and Data Science/College of Software, Fuzhou University, Fuzhou 350116, China)

Abstract: The quality of graph partitioning greatly affects the communication overhead and load balance among
computers, which is crucial for the performance of large-scale parallel graph computation. However, as the scale of graph
data continues to increase, the execution time and memory overhead of graph partitioning algorithms have become
inevitable. Therefore, it is necessary to study how to optimize the execution efficiency of graph partitioning algorithms.
This study proposes a heuristic graph partitioning method based on weighted graph generation by breadth-first traversal,
which introduces only a small amount of preprocessing time overhead while achieving lower communication overhead
and better load balance. Experimental results show that our partitioning method réduces replication factors, lowers
communication overhead, and only introduces a small amount of timéloverhead.

Key words: graph computing; graph analysis; graph partitioning; vertex-cut partitioning; load balance

P AR Sy Bl AR R OGRS
FHR Tt ot 34T 55 0V B A 6 R Bk o
VF 2 57 4% 0 0 R T LGB 3ok R S MERAR S B A . B
5 BRI 8K, TG Bt 2otk b 22, A
3o 2 R A 0 ) 7 R A A . 7 Ak B IRBE I
153 X LA ) OB e A 4% L, [ 1K
D38 9 4633123 2 A, A5 IR X
R TR P E — R FERDIR S SO ML L, K A

O B4 H: A HRFHEHE S (2020J01493)

BT 5 s 43 B[R] — 43 X, W] DA 4 5 2R
FEE TR, 2 s i RO R el A A A B . 7E 4R A HL R )
B FEAL b, AT DAysk b He I A 2 1 5 2 1 RS 5 A%
W AEIR, $2 LR PR RE.

T R A KRR s, g T
oA AL FE R 42, B0 Pregel!), PowerGraph!!,
GraphX"!, GraphLab'™, PowerLyral!. iX 4 % 45 i@ it &
I DR AR 5 R 0 2 AN TAR S5, TR AT 43 B 25

WA N ] 2023-05-25; A& B [A]: 2023-06-26; K FH IS [A]: 2023-07-03; csa 728 Hi RIS [A]: 2023-09-19

CNKI 4% g K I []: 2023-09-21

218 F A HiARH % Software TechniquesAlgorithm

© TEREBIK R

http://www.c-s-a.org.cn


mailto:chengyongli@fzu.edu.cn
http://www.c-s-a.org.cn/1003-3254/9314.html
http://www.c-s-a.org.cn/1003-3254/9314.html

20234F 55324 5 121

http://www.c-s-a.org.cn

i H AR SN A

ZA TR RORSEEL. i T B R B 2 B
PRI AT R, B duE T ALK TH S TEE
LEATZ IR B8 LS, Bt bAor A AR etk AR R KREE B
HR T PR 3 B o L v L 4 DX AR A
ANBRE: ~PATHL AR 1] FR) A B AR B M AS R L %
Z AP AR PR AR, — A B A I 5 X SR BE WS ARAE 5
ANTHET U A B A, R AR AT A R i 4
FEATHE R, B KT BT O L, IR REE IR
TR R A AE B ARV N, IR R
WK, A KB TR AN A 04 58 0 4 M A= ) ) 2%
S5 AR AL PRI AU I, JRA T 75 LA 5 PR I E] A
X IREAT I E, LA £ SR AT 0 T s
ISF O S22, 50 4 9 2% B o, T 9 [X B0 R A A N (]

AR X 4 R, LMEREAT J5 S0 AR TR SR T DA —

S )43 R AE B 4 R i 2RI €, (A A
P B 5 B 7 4040 [ ) B A 9 0 METLS 75 5 i
8.5 NN R D HKL 15 LA IIELRI 9 1A
2 ANy XL T Fennel 75 22 40 min™", i 2> fmi 21 [
S BETE AT PR A R 20 T A S B
BB, SR B AR AR, AR T 200, S
155 P43 R O PR P R i 2 T AR 75 2
43 8 R B S BT 20 22 W A7 B,
BESE A B RS LR, B AT 4 310,

R, A S0 B L8 B4 (X BN T S 43 0 R
B, (R AR BT 19 15 R0, 42 11 T 3T FEAR S
DA PR A A 5 5 B 43 X 45, R T B 1 4
BRI R, PO T A RIS, Sike g R,

AT T3 AL /N A B 2 R SO0 T, BE e |

5 e i P 2y U SR IR AT RO XA B RBAS A0
THRLF B AR R . )

N

El
*

1 E5E| A

e PR3 6 P B e T K T O AT
A 5 4 IX 97 2% 2 26 ARTIE 302 Hok, — T3
YT E 4 7 I o 17 76 75 55 5 T AR 5 1, L
P43 57 2 B H R A B R A

W1, BS54 T 5 4 SR 5 B PR S,
TR R4 e T T 040 % 5y AR
I3, 048 5 S U0 0 K 345 F R 4 AR A
A2 4 X . AT i T 01 25K 2y 2 2 e
A E R IR . 75 B R AT 45 B

34 BB P B AR T4 G0 T 5 BB, % 2
R T LUK — NI A4 B /B AR 5 P A,
L 0F S E B, 3205 0 H T4 BITE VR 2 KR 4R
A R,
11 ERTE

K G=(V, E) £ A— DMK, V ZRTi g,
E Forinte, 14 G HL sk E %15 AR p b
FHE,
1.2 SXIFHERE ¢\

9 T E B PR 55 O 0k, AR T A
FRIEEED 57 AR T T A g R

SR TG AR T SR B R AR £,
STl 718 61 3 i 2. 5100 T R i A R

|E]

max{|E|} < a—
1€p P

YOS S T4 R A P R S

P
= Ei|}—
o rgléx{l z|}|E|

Horfr, o S P AT SR R R I 6 BT R
P RS X I, |ER R, |E)R X i R
52 80 DR T A 30 455 A 1 FEE RS, SR VR A
X 2 18] )37 P38 425 . 3004 0 B TV 5 67) 61 7 195 R B
T SRR O T 1 S, N TV 4 AL T AT
SABT RIS IX. A T ARAIE B 23 AR M ., 7 2
LA 81 T 5 A7 308 455 I 8 SR TR 73 7 45 SR — 3%
e DR 3, R AR AR 00 T 15 52 1 B8 7. 3
g PR 4 T 5
s? 1
RF = M;w
Horfr, RE AT, (VIR BT TS BOR, |V 4
ESERNIC e 3

2 ByRsII

BATIE AR 3 A B B B S 7 11
IR A= i, J5 1 8 A 43 1, I .
2.1 EREEDXERE

JUE DA I — 2 B 0 B BRI A BT o R &
{ELR A5 55 1o 110 4 DX T R4, I 2 St KRS ) ok
i, B AT T I P 7 4 X [V 48 ) A A A T 220400 )k
fi%. %1 4n METIS!, NE!,

Forp, METIS J#5d —Fi i ke AT R4 R 47,

Software TechniquesAlgorithm 3 FHA S 219

© TEREBIK R

http:/fwww.c-s-a.org.cn



it E RGN

http://www.c-s-a.org.cn

2023 4F 5324 121

BRI 93 9 22 NN L AR T A 3 UA R o S e
pu /2 b: a1 S SR N T R S = B2 B 1 22
sridfEdr, METIS FIH B &5 F g PEAE B, X1
T B 75 ZAR AR OIS S, JF HLR X AN
G5 R AT 2 3 R A7 TSR AR 5 B8 T B v A N A T RE AN
BRI 7 BIRCE.

NE HIETR B A R, R Bl #R 7 BEE R
AT RS, S5 37 SUB % O A 5t
h, USGAER, 30T R FIAS R B0 B 85 50K

FRORIX G P 4y DX A 8 o 1) 0 31 O i, AEL T B
I 4 i 4 B B 4.

22 BT ERSFERMRIEE K
N T D SR IRAT BT, FRATTHG DL 22 AN T R

S I AL B B AR B AT TG AN A2 AT 45 g S L

(LHEAT A X -

T THR th 175 V2R e P S e AR A 0/
P, DA A HOREAT S X . R0 75 0 T A
70— 1D, B THEE T 4% 1D 45— 5 SR ELE T 5 1
UM S MO — AN M, JRA M 7 T A6 1
R e, A4 e BIBZ 0 i3 25 A — 430, 3R
11453 4T — AU, BB g3 Hee A5 T 1%
FEBES) 5 41— He 10 T RO I RERRATT 38 A e
B R IR AL AR T — AR /N P

SRTIL A W25 TD HEAT B 43, 1 T P A
SN, £ 9 B P2 A7 AE K R, T FL2 1
R e R W (1930, T VT T A 3 1 A 2
10, ALY SR RIERE S R, 1940 BIGE Sy

HRANIE AL, TCiE 7870 FI T P R ) Ry B k. |y B

KR LTI SRR NS 2, 3R LAY 3 A ST )
[ T L35 (0 A 53 [, L3S0 4 2 A 1 5
HRAMOTRE, N

J9 T I AN, BT B AN TS AR
BT ST R 3 1, o P e T AT TD AT BT R 3,
IV T KA R P, SR JE R BT T 1D ok PELEAT
43, 6 FEA P T3 SIS, Wb T e 5 B 1l
BRI, LI B4 0 F 22 22 R 7 48 0 5 R 0
T 043 R 45 AR B B R O . (L T B AT
T R B b, AT 204 T 2 (30 4 MR Y
I, D T e R (A MR, (SR S S A
Wk, DR T B TH 2 I 2 e, (S Y R
PESEAF, S RERRNTRRIREE T DA B B A AT AT 4 X

220 #AHARH % Software TechniquesAlgorithm

Xof 43 DX Jo B A RS L, IR TR K B A OIS IS FE B
DABR A A0 EURLAY, FEdEAT I 2 B0t 3 0 O 1 s

Bl 40 1(a) AT 46 B AL 5 A L. Hod g,
PP ATI SN —BREI TS 04 1 A8 0; THs 2. 38
Pel, el 4 5 8 2; THA 6. 7 L3, TiA 8,
9 JyH 4. Wl 2(a) A BT, FATR KB BT AL
B, X REIBEI A R T 16 %%

(b) 4 A=l AL
BT B A

] 1(b) 72 B BATR A 0 J9 M5 st BRIEAT 1 B
3P, AT AN T — AN T A4 1D, AR5 0 T
551D HEAT 43 B, SR BT B A B AL P A L
R AL 98 R 11 %, A T 3225%.

S NS kL - L e
7 93 300 B R, BT B o S, B K
ANk, T S S AR D, £ S BE R M AR S
B S S BT T W RN, 2 i
PR B SOHL R 69T HL S B0 B0 10 4 B BRI,
A7 B AR — 5 R IR R B R 7 2 kb B
f3 /N 3 R B R T R AT S £ P M B
VR LT R )52 2 8y O(n?), TR 1B S 1
B 1] 52 2 B O(m), Forh n 2 PRI TFLS 2, m 2 1
A, IREIRATE 7 B 45

O(num_bulk®) = O(E|)

Hor, num_bulk F 7P i 50, |E1F 730 0 50R:, 3k
1174 Ber (2 TH 2 S 2 F
= 2 \/m

Dy
R, By R B TR AOMOR, D 727 B 1P 3 B, SR
AR

Bs

© TEREBIK R

http:/fwww.c-s-a.org.cn



20234F 55324 5 121

http://www.c-s-a.org.cn

i H AR SN A

num_bulk = M =VE
Bg

W53 B 5 B T B] 52 4% FE R O(IE)).
23 ETREXRMESE

TEIBLE 53 #I B B, JATFIAH T NE (neighbor
expansion)!" % A B DB E ZEAT 43 %1 NE 5% 1 3k
A R 5 B A R, RS AL E T AR
A, SRR A0 R s R K 4 L AR TR
WP AR FE T AU, T B % A BT AR JE A
I AW e AT 5 2 R o . Bk St 2 — M
OEE C I FAE S, W RS DR, 4S\C NI,
TS VAR LI AT, 503 R ik

X:= argvlg\nc INOD\S|

B - S\C BT A, M o i B A AT e i
SN TR, CRE R CRTE 010 i ) A 1k, 1
IE T S5 /M T 0 5 BT A A B, SR
B H A 0 80, 4 E 10 A 40 A 20 T4 S5
U EPALEES (I TUDIPNEY RSN €l
W, B GRS, TR DAL LK B, 1 5
RCE e SEEURYSSE SUIGHE o)

WP 2 R, P 2(a) R4MBUR HORIREIRAS, B
M AR RS B PRI, B 1 b AR
e 5 2 AL H MR BB TRATTEDREANAT 210 %
SR 5 J A4 X, WA 5M X 78, AT B
SRIX 0 R4 X, RATHERE Bulk 0 4704 44 X
%0 EE. A5 4548)E Bulk 1, Bulk 7, Bulk 8 flIA

LG NI SR h i B S AN UL 2 /N R

Bl Bulk 8, ‘B Wi FHAMUE R A 10, SEE 40X 0 F1i i
K 80 HBA IA BRI T HIAE WHE Bulk 847 FL 45 24 i
SYIX IR B, [FIFRIR TS, Btk 7 4 RO4 24 30
BRE 23 X0 f 32 % 110 #8510 e M. B AT B 4%
X 1 475 X, BEHLEE Bulk 3 /E 04, EE T
WAYR, BB FTA R 5 I 76 AR
24 MELER

1E LR By B EL 3 5 5 B A B EAT T R4y,
FEIX A BB AT 75 B A P e [ Bl J5 2 1 AT 553
A AL UG P BRATTZ R ORAT T A6 P R G TS
FEWBCE . BRIRRE. ABEAE B, DR T A
AN E G B R A B BRATTAR AR A IR T 4 5 B
PbRiR AT 1D SR g 54 I o AN TR A B, A

JEL a6 T rh A5 B IE R B R 0 A G54 . LRI R P I A
T, SAFAE BRI R R, B ANES O XL, AR X
S0 R oy 45 F ORI A I B e /N 23 X

Bulk 0 Bulk 1 S
Bulk 4
=1 0. e
Bulk 5
(2 o)
X Bulk 8 Bulk 7
i (a) MIHAIRZS
Partition 1
: Bulk 3
| ()
Partition 0 I

)
J__i___
9
g
= 10
N

=) a N
! : Bulk 5
ORolNG
[
Bulk 8 Bulk 71|
__________ ]

(OFEES/T TN
o kR
. ) ‘
3 SEIGrHT
. iﬂéﬂ‘lmﬂiﬁﬂﬂ\ E5-2650 v4@2.20 GHz (24 %)
CPU #1256 GB RAM [HL#% EHEAT 1 Sk86. fEA T i,
ATV VP AL AT RS T0 A5 o0 % 59 o =2 VT A% R
PIAN bR SO R B R R T BT SR R e i
K, BATE ARUEREA 7 X A2 1.1 P, AT
B2 ROk L T ST R A I DR 7 DA S AT N ]
3.1 HIEE
AT T 3 A EL St S AT Al (42
Sk EF SNAP!). BRGNS Rk 1 FoR.
# 1 WREIREEER

HIRE LR ST RA JSSuk:iy PHRE
Road-net-CA!"” 1971281 5533213 5.61
LiveJournal!” 4847571 68993773 28.47
Twitter!'” 41652231 1468365182 70.51

Software TechniquesAlgorithm #EH AR5 221

© TEREBIK R

http:/fwww.c-s-a.org.cn



it E RGN

http://www.c-s-a.org.cn

2023 4F 5324 121

3.2 SLUNTEExTsR
TATGBATH B X SRS HABDA 1 5 A X
J7EHEAT T A, 55 RANDP!, Oblivious™, HDRF!™,
NE. HH RAND & — ] 58 ) BEHL 73 B 75 ¥, it —
AR T B RE As R 0K T s BEATL ISR BAS TR 43 XL E
T A A R HOR B L, 3K R 7 2 T DA SE IR
S ECEE, F HBAA RIFAIRTY 2. Oblivious A& —F
Ak A kR, 8 D — b IR S R UK A 7 5
A5 5 114 HDRF J&—Ff B Oblivious BUilk ) 752,
HDRF & K12 43 Fic 21 35 i K 45 ST fE /v X b A
A Lt Oblivious 4T 55 [X 25
3.3 LRI SERIH

FATHEA e AL BT B 00 T PRAG T e

W7 SN NI T R . AT

FRATIEE 3 A 7 (0 500 S 00 AR 5D ) 45 1K 502
eIl 239 25 AR IR B 230 o TR 11 3 X s 2 7
AR BRI, AR SLIR RO I 1 2 i IR AT 2 1 5
EHUT AR, BATH 3 SRR UG E A 800, 600+
1000 MR —He,

%2 BR T SBCT A SE R g . Hrh T A
Fil #1857k B, 2% 2 Hid T &N BUR R4 IX 1
Uk ¢ Lt isubie AW SEI e UMkt uit e e
TR A R T 50 TG IR T 45 5.

K2 REPEI G R

SR SXERKE SXFEE fECEE

MR str . y

’ WE W WE T
Road-net-CA 222686 213527 221328.52 1.006
LiveJournal 2801507 2682685 2759750.92 1.015

Twitter 59588477 57057985 58734607.28 1.014

M%zﬁMﬂu%ﬁW$Rmmm©éﬁ%%

X5r 5, SR R R A 1,006, Livejournal 45 4
R4 5 (9 R A LT 1.005, Twitter K8 4140 5 61
BT 1.014.850 2 T 76 %14 BT, 2450 B2 — A
R — AN 43 X R, 3545 (K 30 $ R R T 0 5 R
TR O, AT SN KA A, FEF 4
T X A

B 3 BR T 400 B S 45 5, rh 4 0 R B
7 R T . NI 3 T DA Y NE B4 5
FARAR I IR T, R BT H AT B3
(BFS) H# 4R T4 1D K H AT 40 e ) NE B0
HEAT BN, FRATTHT DA 72 RRA T v 4 2 R, 75
St R AL BRI 431, B A 43 R BT — 52 £

222 AR H 1 Software TechniquesAlgorithm

S, (E R I AS S 2 B/, A AT 12 52 90 | A K.
XA PO ERATTIE RE — AN mO AT 3 I e 573
B, hnam 7 H A KSR AR, 1S B Y 5 T R R, BRI
W HERIZ SR 22, g 7B T 2 1] B S .
SR 7 TSR IH 2 BANH Y I 44, (ERE h  3RAT
TG T 5 AR 4 =3 S, o A B P S s A ] O
RIFBARK A,

EMRANDw®™ Oblivious =HDRF®NE mBFS+Block+NE

14

HHET

S NTh O
—T

L

Road-net-CA
K3 BEERET (AEPHEETF o=1.1, p=25)
SRTTTFRATLE 5 18 45 IX S M B, BRATT AL 75 32 563
O3 1K SR £ 53 R B, th B £ 4 0N ). NE 114> 3
e AR A TR 0 40 0 R (ELR S A BB 4 X
FRF 5], 5595 R 43 16 T s 2 A 0 43 X 5 W 3K 0 g
A5 AN I W 4B N, T B2 SRR
FEIRR 5 A 0T I T 300 001, A T RS 43 X 02 0 7 5
B B2, R, RO 43 X 4% 0 5 48 10 T A AR K,
EL E T 52 R P BT I T S8 S 5 X S gl
ARE R, HE R s, N AT R4 ) R e A
SV E, A TR ML T R AT 5 55 M
& 4 SR 7 R AR IS g . N 4 R
TRAITTLLE H, FLrh NE S0k 0BT I ) K, 3 L
bR T 0 LR, 3R R T o A TV R
BF, DR A O — 2R AT R 43 e B, 075 B s —
AR RY. B NE BA RIFRI R &, HE
TR 4 K 16 T 2 PR 0 4355 1) U 6 ) 40,
TR T 43 X S50 JR /5 B 25 A 43 P
i %, RAND & R Bp. e bR, 400 940 36 FLAg 0%
IR IFAT, SRS St e i (0 S R T, T ATRATT—
R 2 th T JRAT ST 4 X S W 2 DA B S Al
F, BATHEAT P43 0 B R 1 TR TRLAL S 1 I I -
HEAT B9, FCrb AL TH S AR 4 o e, FLAR
SRIRATRI A B i AN, 545 B 1 5 R B B 2
372376/ T I e B T KRS R e, TR AT R 4
X S WS R T 15 RAND S350 (oL 43k i

LiveJournal Twitter

© TEREBIK R

http:/fwww.c-s-a.org.cn



20234F 55323 121

http://www.c-s-a.org.cn

i H AR SN A

H RAND NE = BFS+Block+NE
900
800
700
600
500
400 +
300 |
200 r
100
0 1
Road-net-CA

4 oy XSRS IR A 2y I (]

Oblivious HDRF

FHATHF I (s)

LiveJournal Twitter

4 HRAEHE

ST AR T Q25 IV 22 181 03 [X SRS, IX L 5
AT UASE i AR e (P . SR T TR R B ) 2
2L, FATHEHB LSRR, A ReMih i R, &
SCHRH T AT R S i S P AR R SRR
B9y 85 T8, "EAEORUEBUAF 1 23 S PR D P AT
F“Lﬁ:?‘é’lﬁumLﬁE’JILﬂJﬁJ\E;EH%"“ETBEFTEEE%JI%
Pl /b A T A [T S B 43 X, b
SO PERE R 704, (H R BT IRA7 7 2 ot 181 73 X 5K
WA e PR SR, R A DR 5 T A g s ).

SE 30k

Malewicz G, Austern MH, Bik AJC, et al. Pregel: A system
for large-scale graph processing. Proceedings of the 2010
ACM SIGMOD International Conference on Management of
Data. Indianapolis: ACM, 2010. 135-146. [doi: 10.1145/1807
167.1807184]

Gonzalez JE, Low Y, Gu HIJ, ef al. PowerGraph: Distributed
graph-parallel computation on natural graphs. Proceedings of

—

[\S)

the 10th USENIX Symposium on Operating Systems Design
and Implementation. Hollywood: USENIX Association,
2012. 17-30.

Gonzalez JE, Xin RS, Dave A, et al. GraphX Graph
processing in a distributed dataﬂow framework Proceedings
of the 11th USENIX, Symposmrn on Operating Systems
| Broomfield: USENIX

w

Design  and  Implementation.
Association, 2014. 599-613.
4 Low Y, Gonzalez J, Kyrola A, et al. Distributed GraphLab:
A framework for machine learning and data mining in the
cloud. Proceedings of the VLDB Endowment, 2012, 5(8):
716-727. [doi: 10.14778/2212351.2212354]
Chen R, Shi JX, Chen YZ, et al. PowerLyra: Differentiated
graph computation and partitioning on skewed graphs. ACM
Transactions on Parallel Computing, 2019, 5(3): 13. [doi: 10.
1145/3298989]
6 Ke QF, Prabhakaran V, Xie YL, et al. Optimizing data
partitioning for data-parallel computing. Proceedings of the

W

oo

10

11

12

13

14

15

16

17

18

13th USENIX Conference on Hot Topics in Operating
Systems. Napa: USENIX Association, 2011. 13.

Ji SW, Bu CY, Li L, et al. Local graph edge partitioning with
a two-stage heuristic method. Proceedings of the 39th IEEE
International Conference on Distributed Computing Systems
(ICDCS). Dallas: IEEE, 2019. 228-237.

Bourse F, Lelarge M, Vojnovic M. Balanced graph edge
of the 20th ACM SIGKDD
International Conference on Knowledge Discovery and Data
Mining. New York: ACM, 2014. 1456-1465. [doi: 10.1145/

partition. Proceedings

2623330.2623660]
Kong D, Xie XK, Zhang ZX. Clustermg based partitioning
for large Web graphs. Proceedings of the 38th

IEEE International Conference on Data Engineering (ICDE).
Kuala Lumpﬁr: IEEE,.2022. 593 -606. [doi: 10.1109/ICDE
53745.2022.00049]

Tsourakakis C, Gkantsidis C, Radunovic B, ef al. FENNEL:
Streaming graph partitioning for massive scale graphs.
Proceedings of the 7th ACM International Conference on
Web Search and Data Mining. New York: ACM, 2014.
333-342. [doi: 10.1145/2556195.2556213]

Schlag S, Heuer T, Gottesbiiren L, er al. High-quality
hypergraph partitioning. ACM Journal of Experimental
Algorithmics, 2022, 27: 1.9. [doi: 10.1145/3529090]

IR, XL, 2, 5. shA R SR LR, Bk
#, 2023, 34(2): 539-564. [doi: 10.13328/j.cnki.jos.006705]
Li H, Yuan H, Huang JB, et al. Group reassignment for
dynamic edge partitioning. IEEE Transactions on Parallel
and Distributed Systems, 2021, 32(10): 2477 2490. [doi: 10.11
09/tpds.2021.3069292] \

Karypis G, Kumar V. A fast and hlgh quality multilevel
scheme for partitioning 1rregu1ar graphs. SIAM Journal on
scientific.Computing, 1998, 20(1): 359-392. [doi: 10.1137/
$1064827595287997]

Zhéng CZ, Wei F, Liu Q, et al. Graph edge partitioning via
neighborhood heuristic. Proceedings of the 23rd ACM
SIGKDD International Conference on Knowledge Discovery
and Data Mining. Halifax: ACM, 2017. 605-614. [doi: 10.1145/
3097983.3098033]

Jo YY, Jang MH, Kim SW, et al. A data layout with good
data locality for single-machine based graph engines. IEEE
Transactions on Computers, 2022, 71(8): 1784—-1793. [doi:
10.1109/t¢.2021.3107725]

Leskovec J, Krevl A. SNAP datasets: Stanford large network
dataset collection. https://snap.stanford.edu/data/

Petroni F, Querzoni L, Daudjee K, et al. HDRF: Stream-
based partitioning for power-law graphs. Proceedings of the
24th ACM International on Conference on Information and
Knowledge Management. Melbourne: ACM, 2015. 243-252.
[doi: 10.1145/2806416.2806424]

(BT e 7 At

Software TechniquesAlgorithm FXPFHE AR 5% 223

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://dx.doi.org/10.1145/1807167.1807184
http://dx.doi.org/10.1145/1807167.1807184
http://dx.doi.org/10.14778/2212351.2212354
http://dx.doi.org/10.1145/3298989
http://dx.doi.org/10.1145/3298989
http://dx.doi.org/10.1145/2623330.2623660
http://dx.doi.org/10.1145/2623330.2623660
http://dx.doi.org/10.1109/ICDE53745.2022.00049
http://dx.doi.org/10.1109/ICDE53745.2022.00049
http://dx.doi.org/10.1145/2556195.2556213
http://dx.doi.org/10.1145/3529090
http://dx.doi.org/10.13328/j.cnki.jos.006705
http://dx.doi.org/10.1109/tpds.2021.3069292
http://dx.doi.org/10.1109/tpds.2021.3069292
http://dx.doi.org/10.1137/s1064827595287997
http://dx.doi.org/10.1137/s1064827595287997
http://dx.doi.org/10.1145/3097983.3098033
http://dx.doi.org/10.1145/3097983.3098033
http://dx.doi.org/10.1109/tc.2021.3107725
https://snap.stanford.edu/data/
http://dx.doi.org/10.1145/2806416.2806424

	1 图分割
	1.1 准备工作
	1.2 分区评判标准

	2 算法实现
	2.1 高质量图分区策略
	2.2 基于广度优先遍历的加权图生成
	2.3 基于启发式的加权图分割
	2.4 加权图还原

	3 实验分析
	3.1 数据集
	3.2 实验对比对象
	3.3 实验设计与结果分析

	4 结论和展望
	参考文献

